Over the years, a variety of methods aimed at determining the antibacterial activity of patients' sera after chemotherapy have been developed. Of these, the serum dilution method probably has been the most widely used because of the ease with which this test can be executed. Ideally, the test is performed with a pre-and a posttreatment serum sample, both of which are assayed simultaneously. Many authors advocate the use of the patient's own organism (4-7, 11, 12) in these assays; thus, one determines the minimal inhibitory concentration (MIC) or, in addition, the minimal bactericidal concentration (MBC) of the patient's serum against the isolated pathogen. Other authors (3) recommend that the serum specimen from a given patient be assayed against a laboratory control strain of known antibiotic susceptibility. For control purposes, a test is set up in parallel utilizing the patient's pretreatment serum to which is added a known amount of the antibiotic being assayed. In any case, the results of these assays of the antibacterial activity of sera indicate the growth, inhibition, or death of the bacteria in a given dilution of serum.
It has been found that certain gram-negative organisms, such as various strains of Escherichia colt, Kiebsiella, and Diterobacter that had been isolated from bacteremic or septicemic patients, are quite sensitive to the bactericidal activity of the patients' own sera and to sera from healthy human adult donors as well (9) .
This study was conducted to determine to what extent fresh normal human serum alone is anti-51 bacterially active as compared with the identical sera to which had been added a specified amount of a certain antibiotic. Specifically, an attempt was made to determine whether normal human serum is as active as serum combined with a given antibiotic against certain serum-sensitive strains of gram-negative organisms. Sera. Two normal adults, who had not received antibiotics for at least 1 month, were bled. The drawn blood was held at room temperature for 1 hr and subsequently was held at 4 C for 1 hr. The serum was separated from the clot and cells by centrifugation at 2,000 rev/min for 20 min. The serum from each adult (S-and T-serum) was dispensed in small samples into screw-cap vials which were frozen and kept stored at -65 C. As needed, vials were rapidly thawed in a water bath at 35 C.
MATERLkS
Determination of serum sensitivity or resistance of test strains. The strains used were exposed to 10 and 50% fresh, as well as heat-inactivated (56 C, 60 min), S-and T-serum in nutrient broth. The bacterial inoculum was adjusted to yield roughly 105 organisms per ml at zero time. The final volume per assay and control tube was 2 ml. Immediately after inoculation with the test organisms, the tubes, each of which contained a ½ by Y8 in Teflon-coated Alnico V magnet, were transferred to an MT-72 table containing the MS-7 water-immersible stirrer (Tri-R Instruments, Jamaica, N.Y.) in a water bath at 35 C. At 0, 1, and 3 hr, 0.35-ml samples were withdrawn, of which 0.25 ml was dispensed into 2.25-ml nutrient broth (1:10 dilution) and 0.1 ml was dispensed into 10 ml of nutrient broth (1:100 dilution). Amounts ( Broth dilution sensitivity tests. Assay tubes received 0.9 ml and control tubes received 1.9 ml of nutrient broth. The antibiotics were diluted twofold in nutrient broth. A 1-ml amount of the respective double-strength dilution of the antibiotic in nutrient broth was delivered into the corresponding tubes. All tubes were then inoculated with 0.1 ml of an appropriate dilution of each test organism to yield approximately 105 to 5 X 105 organisms per ml at zero time. The tubes were incubated at 35 C for 16 to 18 hr. The MIC in these tests was defined as the lowest antibiotic concentration giving complete inhibition of growth, as judged by visual inspection.
Determination of antibacterial activity of twofold diluted fresh human serum. Fresh serum was diluted twofold in nutrient broth. Assay tubes received 0.9 ml of nutrient broth, 1.0 ml of the double-strength dilution of serum, and 0.1 ml of the identical bacterial inoculum that was used in the broth dilution sensitivity tests. The final serum dilutions were 1:2 through 1:128. The MIC that was obtained with fresh, twofold diluted serum was interpreted as the highest dilution of serum yielding no macroscopically visible growth after 16 to 18 hr at 35 C.
Determination of antibacterial activity of human serum combined with antibiotics. Undiluted fresh serum was diluted twofold by the addition of an equal volume of antibiotic in nutrient broth (10 pg of ampicillin per ml, 2 pg of kanamycin per ml, or 20 units of polymyxin B per ml). Next, the serum was further diluted twofold in nutrient broth. Each assay tube received 1.9 ml of the respective serum dilution (1:2 through 1:128) and 0.1 ml of the identical bacterial inoculum that was employed in the two previous assay methods. Thus, the first tube, representing a 1:2 dilution of serum, contained either 5 pAg of ampicillin per ml, 1 p&g of kanamycin per ml, or 10 units of polymyxin B per ml; the second tube contained twofold less serum and antibiotic, and so on. The MIC represented the highest dilution of serum, combined with antibiotic, that inhibited the growth of the test organism, as judged by visual inspection after incubation at 35 C for 16 to 18 hr.
RESULTS
Every test strain of organisms was screened with S-and T-serum in order to determine its sensitivity or resistance to the bactericidal activity of serum. Both sera yielded identical results. As shown in Table 1 , E. coli strains 0:111 and 2 were found to be serum-sensitive, whereas E. coli 3, the control strain of E. coli, and the control strain of S. aureus proved to be serum-resistant. The latter control strain was noted to be agglutinated slightly in the presence of 50% fresh serum, a fact which was verified through phase-contrast microscopy. A smaller bacterial inoculum was deliberately chosen for the two control strains so, that any minimal bactericidal effect on the part of the two fresh sera might be more readily demonstrable.
In bacteriaceae may dissociate into R(ough) variants which are known to be exquisitely sensitive to the bactericidal activity of serum (10) . Therefore, any laboratory that intends to employ the tube dilution method for the assay of, for example, polymyxin B or colistin sulfate, should ascertain the serum sensitivity or resistance of the isolated pathogen to the patient's own serum or, preferably, include a laboratory stock control strain of Increasingly, various investigators use small holes punched into agar which are then completely filled with the appropriate serum dilution (2) . Still other workers employ blotting-paper disks that have been soaked with the blood specimen directly and that are imiatey placed on a thin layer of agar seeded with the proper test organism (15) . It is known that serum is less protoplastcidal in agar than in fluid media (8 
